Hepatitis B and hepatitis C are contagious liver diseases caused by the hepatitis B virus (HBV) and the hepatitis C virus (HCV), respectively. In particular, chronic infection with HBV or HCV is a major public health problem throughout Europe. The majority of persons chronically infected (65%-75%) are not aware of their infection status until symptoms of advanced liver disease appear. In addition, the peak in the number of patients suffering from advanced stages of the disease, such as cirrhosis and hepatocellular carcinoma, has not yet been reached. In order to reduce the current and future morbidity and mortality associated with chronic HBV or HCV infection, the timely detection of chronically infected persons, with follow-up and case management, is crucial. However, the current screening strategies in Europe and Switzerland have to be considered as inadequate to detect the majority of chronically infected persons. Hence, we emphasise the importance of an alternative approach: the healthcare provider initiated identification of HBV or HCV infection in defined risk groups. This entails determining whether a person is not only at risk of being chronically infected, but also at risk of becoming infected with HBV or HCV and, if necessary, testing for HBV or HCV infection.
Introduction
Hepatitis B and hepatitis C are contagious liver diseases caused by the hepatitis B virus (HBV) or the hepatitis C virus (HCV) [1] [2] . HBV or HCV infection can be either acute or chronic. Chronic hepatitis virus infection is a major global public health problem, an important cause of morbidity and mortality from sequelae that include chronic liver disease and failure, cirrhosis, and hepatocellular carcinoma (HCC) [3] [4] [5] . Furthermore, chronic liver disease due to coinfection with HBV or HCV has become a major cause of death in persons infected with the human immunodeficiency virus (HIV) [3, 6] . Worldwide, about 1 in 12 persons (480-520 million people) are chronically infected with HBV or HCV [3] . In Europe, about 14 million people are chronically infected with HBV and 9 million people are chronically infected with HCV, compared with 1.5 million infected by HIV [7] . Chronic viral hepatitis is a silent killer because of the frequently asymptomatic nature of chronic HBV and HCV infection. The majority of persons chronically infected (i.e. 65%-75% of the infected) are not aware of their infection status until symptoms of advanced liver disease and failure, cirrhosis and HCC appear [3] . Consequently, case detection is difficult. Therefore, the timely detection of chronic hepatitis virus infection, with follow up and case management, has the potential to contribute significantly to secondary prevention of chronic hepatitis [8] [9] . Although most countries in the European Union (EU) and Switzerland lack national action plans or national strategies for the prevention and control of viral hepatitis, different strategies for identification of chronic HBV and HCV infection are already in place. These include population screening and healthcare provider initiated testing. The objective of this review is, on the one hand, to raise awareness within the primary care community of the public health relevance of chronic hepatitis B and C infection in Switzerland and, on the other hand, to advocate the identification of the chronically infected by using healthcare provider initiated identification of HBV or HCV infection in defined risk groups.
Hepatitis B and C

Hepatitis B virus infection
HBV is a partially double-stranded deoxyribonucleic acid (DNA) virus belonging to the Hepadnaviridae family. The virus is mainly present in the blood, but is also present in saliva, semen, vaginal secretions, menstrual blood, any other body fluid containing blood, and in unfixed tissues and organs [1, 10] .
Transmission of HBV
Transmission occurs by percutaneous and mucosal exposure to infective body fluids or by maternofoetal transmission occurring mainly at birth. The presence of the hepatitis B 'e' antigen (HBeAg) or HBV DNA above 10 4 copies/ml indicates high virus titre and higher infectivity of these fluids [11] . Since HBV is stable on environmental surfaces for at least seven days, indirect inoculation of HBV can occur via contaminated objects [1] . In areas of high endemicity (regions with an HBsAg prevalence of ≥8%), the most common route of transmission is perinatal, although the infection may be acquired also during the preschool years. In areas of intermediate endemicity (HBsAg prevalence 2%-7%), transmission is either perinatal or horizontal. In countries of low endemicity (HBsAg prevalence <2%), most HBV infections are acquired by horizontal transmission in adolescent or early adult life, that is, through unprotected sexual activities [12] . Blood transfusions were once a common route of transmission, but improved diagnostic tests and screening for HBV infection in blood donations have dramatically reduced the risk of acquiring HBV infection through transfusion [12] .
Prevalence of HBV infection in Europe and in Switzerland
According to a review recently conducted by the European Centre for Disease Prevention and Control (ECDC), the prevalence data on the hepatitis B surface antigen (HBsAg) -an indicator of acute and chronic infection and thus for infectivity -in the general population ranged from 0.1% to 7% by country. Prevalence estimates for HBsAg that were considered representative were available for these countries only: Belgium (0.7%), Czech Republic (0.6%), Denmark (0.1%), Finland (0.2%), Germany (0.6%), Greece (2.1%), Ireland (0.1%), Italy (regional and national data ranged from 0.2%-4.3%), the Netherlands (0.1%), Romania (5.6%), Slovakia (0.6%) and Turkey (regional and national data ranged from 2.5%-9.0%) [9] . The prevalence of HBsAg carriers in the general Swiss population is estimated to be 0.3% [11] ; this means that 23,500 persons in Switzerland are currently HBV-infected. In Europe, the HBV prevalence in pregnant women is generally higher than in the general population and the antenatal HBsAg prevalence ranges from 0.1% to 4.4% by country [9] . In Switzerland, the frequency of HBsAg carriers among women of child-bearing age is estimated to be 0.7% [13] . A survey conducted in the year 1999 amongst patients with renal insufficiency undergoing chronic dialysis treatment in Switzerland revealed a frequency of HBsAg carriers of 1.4% [14] . The reported HBsAg prevalence in injection drug users (IDUs) in the EU varied widely, ranging from 0% in Belgium to 11.6% in Bulgaria in 2006. Generally, the HBsAg prevalence among IDUs is higher in countries in Central and Eastern Europe, when compared with those in Western Europe [9] . A prevalence study in Switzerland amongst patients with a history of long-term injection drug use in the years 1994 to 1996 documented a seroprevalence of the hepatitis B core antigen (HBcAg) as high as 73.2%, suggesting that the majority of individuals were, or had been, in contact with the virus [15] . This result is in line with the outcome of a review on anti-HBc seroprevalence in IDUs, which revealed a wide range of anti-HBc seroprevalence in Europe (4.2%-85.1%) [16] . In migrants and minority populations in Europe, a wide variation in HBsAg prevalence was found, ranging from 1.0% in resident first-generation migrants in the Netherlands up to 15.4% in Albanian refugees in Greece. However, the HBsAg prevalence among migrants was in general higher than in the general population [9] .
HBV infection and disease
Only a small proportion of acute HBV infections may be clinically recognised; fewer than 10% of children and 30% to 50% of adults with acute HBV infection show icteric disease [1, 10] . After acute HBV infection, the risk of developing chronic infection varies inversely with age, being about 90% in infants infected at birth, 20% to 50% in children younger than 5 years, and 1% to 10% in persons infected at a later age [1, 10] . Furthermore, chronic HBV infection is common in persons with immunodeficiency [1] . About one-third of the chronically infected have elevated aminotransferases; liver biopsy findings range from normal to severe necroinflammatory hepatitis, with or without cirrhosis [1] . However, about 65% of these cases are unaware that they are chronically infected with HBV [3] . Cirrhosis, liver failure or HCC will develop in approximately 15% to 40% of individuals with chronic hepatitis B [12] and an estimated 15% to 25% of these will die prematurely either of cirrhosis or HCC [1, 3] . Patients with decompensated cirrhosis are candidates for liver transplantation [12] . The goal of antiviral therapy in chronic HBV infection is to achieve long-term viral suppression in order to prevent sequelae of chronic liver disease, and to reduce viraemia and, hence, the risk of contagion [5, 11] . Nucleoside and nucleotide analogues and pegylated interferon alfa are the most commonly used antiviral agents in the treatment of chronic HBV infection [5, 17] . However, current HBV treatments often do not eradicate HBV, although treatment for one year generally results in the reduction of serum HBV DNA to levels undetectable with polymerase chain reaction in up to 95% of patients. Because responses are not always durable, long-term and often life-long treatment is necessary to maintain viral suppression and continued clinical benefit [17] . For primary prevention, safe and effective vaccines against HBV infection have been available since 1982 [12] .
Hepatitis C virus infection
HCV is an enveloped ribonucleic acid (RNA) virus belonging to a separate genus (Hepacivirus) in the Flaviviridae family and is classified into seven major genotypes with a broad variety of subtypes [18] . The distribution of genotypes varies geographically. In Europe, HCV genotypes 1 and 3 are most prevalent, and genotype 2 is commonly encountered in the Mediterranean area [5] .
Transmission of HCV HCV is efficiently transmitted via direct percutaneous exposure to infectious blood [5] . Depending on the viral load, HCV may be present in other body fluids such as saliva, sweat, tears or semen [19] . It was shown by using tissue culture assays that HCV is stable and may remain infective
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Swiss Med Wkly. 2013;143:w13793 on environmental surfaces for several days. Hence, indirect inoculation of HCV can occur via contaminated objects [20] . Hepatitis C became a global epidemic in the 20th century as blood transfusions, haemodialysis and the use of injection needles to administer licit and illicit drugs increased throughout the world. The identification of the virus in 1989 led to measures to reduce healthcare-related exposure to HCV. With this reduction and the introduction of routine testing of donated blood, HCV infection through injection drug use (and intranasal drug use with the common use of utensils) has become the major source of exposure to HCV, and the primary mode of HCV transmission in Europe and in the US [3, 19] . Mother-to-child transmission has been documented, but appears rare [2] . Sexual transmission of HCV occurs infrequently. However, there seems to be a relevant and increasing risk of sexual transmission within certain populations, for example, among men who have sex with men (MSM), especially when coinfected with HIV, or among persons with high-risk sexual behaviour [19, [21] [22] .
Prevalence of HCV infection in Europe and in Switzerland
The anti-HCV prevalence (as an indicator of past or current HCV infection) in the general population in Europe ranges from 0.4% to 3.5% by country and from 0.2% to 10.4% by region within certain countries (especially Italy). Prevalence estimates that are considered representative were available for only three countries: the Czech Republic (0.2%), Germany (0.4%) and Romania (3.5%) [9] . Anti-HCV prevalence in the Swiss population, based on studies in subpopulations in the 1990s, is estimated to be between 0.7% and 1.0% [11] . Hence, between 55,000 and 78,000 persons in the general Swiss population are currently HCV-infected. However, the true anti-HCV prevalence in the general population of Switzerland might be up to 1.3% to 1.8%, as reported in a mathematical modelling study [23] [24] . In Europe, the overall prevalence of anti-HCV is much higher than the HBsAg prevalence among IDUs and ranged from 30% to 98%, with a great variation within the different European countries [9] . Based on studies in the years 1994 to 1996, the anti-HCV prevalence rates in IDUs in Switzerland ranged from 56.4% to 82.2% [15, 25] . The anti-HCV prevalence in pregnant women in Europe ranges from 0% to 1.7% by country [9] , and in Switzerland it was estimated to be 0.7% [26] . The prevalence of anti-HCV among migrants and minority populations of European countries ranges widely from 0% to 23.4% [9] . A survey amongst patients undergoing chronic dialysis treatment in Switzerland in 1999 found an anti-HCV prevalence of 5.1% [14] .
HCV infection and disease
Only 25% of HCV-infected persons will develop acute hepatitis with jaundice or have elevated aminotransferases [19, 27] . The remaining 75% of HCV-infected persons exhibit no, or only nonspecific, clinical signs [19] . In contrast to HBV, 50% to 85% of infected adult persons will develop chronic HCV infection [5, 19] . Overall, 10% to 20% of patients with chronic HCV hepatitis will develop complications of chronic liver disease, such as cirrhosis, within two to three decades of onset, and 1% to 5% will develop HCC [28] . By 2007, HCV had surpassed HIV as a cause of death in the US [29] . Nevertheless, an estimated 75% of the infected people are unaware of their HCV infection [3] . Antiviral therapy with pegylated interferon alfa in combination with ribavirin was, until very recently, the gold standard for the treatment of hepatitis C [5] . However, with this regimen, the permanent eradication of HCV occurs in only one-half of the patients [5] and in fewer than 50% of patients infected with genotype 1 [30] . New antiviral agents specifically targeting the NS3/4a protease are potent inhibitors of HCV replication and can result in rapid declines in serum HCV RNA levels [30] . Clinical trials showed that in HCV genotype 1, treatment-naive HCV adult patients, the antiviral drug telaprevir in combination with pegylated interferon alfa and ribavirin can result in rates of sustained virological response (SVR; defined as undetectable HCV RNA in serum 24 weeks after the end of therapy) as high as 75% [31] . Treatment with the antiviral boceprevir in the same patient group resulted in SVR rates as high as 68% [32] . For the very first time, the newly achievable SVR rates of 68% to 75% in patients infected with HCV genotype 1 [31] [32] reach the SVR rates of 65% to 82% in patients infected with HCV genotypes 2 and 3 after standard treatment with pegylated interferon alfa in combination with ribavirin [33] . Achievement of SVR potentially halts fibrosis progression, prolongs survival and decreases the risk of HCC or end-stage liver disease. In 2011, boceprevir and telaprevir have been approved in the EU and in Switzerland under special treatment conditions. Although there is a clear need for a preventive vaccine and research in this field is ongoing, to date a safe and efficient vaccine against HCV does not exist [34] .
Future challenges of HBV and HCV infection
It is impossible to predict with certainty the future epidemiological and clinical developments of hepatitis infection and disease. However, the worldwide peak in the number of patients suffering from cirrhosis and cancer, or of those waiting for a life-saving liver transplant, has not yet been reached, as many of those chronically infected with HBV or HCV (who acquired their infection two to three decades ago) have not yet reached the advanced stages of the disease. In the US, the extent of HBV and HCV infection have already reached epidemic proportions [29] and the World Health Organisation (WHO) compared HCV infection to a "viral time bomb" [35] [36] . International assessments of the future situation of viral hepatitis may shed some light on the future development in Europe and in Switzerland. As an example, in the UK, the prevalence of chronic hepatitis B has increased dramatically from 150,000 to an estimated 325,000 persons, with a significant contribution from immigration from areas of high endemicity, such as Eastern Europe and Africa, within the period 2004 to 2008. Current migration figures suggest that the number of chronically HBV-infected cases in the UK will keep on rising in the near future, and that most of the existing and newly arrived cases remain undiagnosed [37] . In contrast, the prevalence of chronic hepatitis C in the UK remains quite stable at an estimated level of 0.5% to 0.7% (i.e. 250,000-350,000 persons). It is assumed that this silent pool of HCV infection, if left unidentified and
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infected with HCV (laboratory reports between 1995 and 2010 in England showed that 49% were in individuals aged between 25 and 39 years) these time intervals are clinically relevant [37] [38] . It is predicted that the number of individuals in England developing HCV-related cirrhosis will double between 2005 and 2015 with a parallel increase in the incidence of decompensated liver disease and HCC, if left untreated [37, 39] . Cirrhosis of any cause and HBV infection are already responsible for the overwhelming majority of cases of HCC in the UK. An increase in the incidence of cirrhosis will be paralleled by an increase in the incidence of HCC in a few years from now [37] . Regarding HCV infection, the main effort in global HCV care (besides developing highly efficient and well-tolerated HCV compounds) should focus on overcoming barriers to HCV testing, assessment and therapy, especially in marginalised, but highly affected, populations like IDUs and migrants.
Identification of persons with chronic HBV or HCV infection
The main goals of the identification of chronically infected persons are to reduce the morbidity and mortality associated with cirrhosis and HCC [3] . There are different strategies for the identification of persons with chronic HBV or HCV infection. Besides voluntary testing requested by the person concerned (which is tackled by education and empowerment measures), two different strategies exist for identifying persons with HBV or HCV infection: population screening and healthcare provider initiated testing based on identified risk-factors in patients [3, [40] [41] .
Population screening
Population screening is a strategy used to detect HBV or HCV infection in asymptomatic individuals, enabling earlier intervention and management to reduce morbidity and mortality. However, the costs of screening (including diagnosis, medical management and, if appropriate, treatment) should be economically balanced in relation to possible expenditure on medical care as a whole [42] . Screening the general population for HBV or HCV is very unlikely to be cost-effective, for one reason because of the low prevalence of infection in the general population [41, [43] [44] [45] . 
Table 1: Populations at risk of hepatitis B virus (HBV) infection.
A. Clinical signs or symptoms of hepatitis
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Swiss Med Wkly. 2013;143:w13793 Therefore, targeted screening, that is, screening defined populations with a high risk of HBV or HCV exposure and pregnant women (to prevent perinatal transmission of HBV only), is an adequate strategy [3, [46] [47] [48] [49] . Screening highrisk populations is already done throughout the European region [9] . In the EU and in Switzerland, there are no national policies for screening for HBV in migrants [9] . However, antenatal screening is widely conducted throughout the EU member states and in Switzerland [9, 50] . Screening for both HBV and HCV infection in blood donations is conducted throughout the EU and in Switzerland [9, 51] . On the other hand, HCV screening during pregnancy is not recommended, since the risk of vertical transmission of HCV is low and currently not reducible, and a treatment for infants is not available [43, 46] . Apart from a range of professional consensus statements which support screening for HCV in IDUs, there are currently no screening policies for HCV in IDUs implemented in the EU and in Switzerland [9] . In the US, HCV infection is most prevalent among adults born between 1945 and 1965 [52] . A large proportion of these persons probably acquired their infection from activities related to injection drug use in the 1960s and 1970s [53] . Consequently, the existing US strategies for the identification of HCV infection were amended in 2012 by implementation of HCV screening of all adults born during 1945 to 1965 ("birth-cohort screening") [54] .
Healthcare provider initiated testing
The current screening strategies in Europe and in Switzerland cover only antenatal screening for HBV infection in pregnant women and screening for HBV or HCV infection in blood donations. Hence these screening strategies have to be considered as insufficient for identifying other individuals at high risk of HBV or HCV infection, who belong to other subpopulations and who form the majority of chronically infected persons. Hence, the healthcare provider initiated identification of HBV or HCV infection among defined risk groups is a valuable instrument in secondary prevention [55] . This approach entails a (primary) healthcare provider determining whether a person is not only at risk for being chronically infected, but also at risk of becoming infected with HBV or HCV, by reviewing the patient's history and, if necessary, testing for HBV or HCV infection. A greater variety of risk factors than those covered by the screening strategies in place, such as demographic, behavioural, occupational and medical risk factors, and clinical signs or symptoms of hepatitis, may serve as such indicators [3] . Consequently, persons with chronic HBV or HCV infection should be referred for medical care and case-management, and persons found to have risk factors for HBV or HCV infection should receive counselling about prevention (those at risk for becoming infected with HBV should be additionally offered vaccination) [3] . In the US, this approach has been presented as a key concept for the prevention and control of hepatitis B and C in the national strategy published in 2010 [3] . Outside the US, a similar identification process for chronic HBV and HCV infection was implemented in the national action plan of France (Plan national de lutte contre les Hépatites B et C, [2009] [2010] [2011] [2012] [56] . In Ireland, the risk-factor-based approach for the identification of chronic infection was implemented in the national strategy to control HCV infection (National Hepatitis C Strategy 2011-2014) [57] . In 2009, an European expert group including, amongst others, members of the European Liver Patients Association (ELPA), the European Association for the Study of the Liver (EASL), the Institut de Veille Sanitaire (InVS), the French Ministry for Health and Sports, Health Protection Scotland, and the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA), published a document with recommendations for the promotion of healthcare provider initiated testing for HBV and HCV infection [55] . In Switzerland, up to now there were limited recommendations regarding risk-factor based identification of HBV infection. In contrast, the risk-factor based identification approach for HCV infection has been recommended in Switzerland since 1993 [50, [58] [59] . Hence, broadening the already existing risk-factor based identification approach for HCV and transferring this procedure to the identification of HBV infection in Switzerland is suggested. Furthermore, awareness of this identification procedure amongst the Swiss primary care community should be raised as it is they who are asked to implement the health-care provider initiated identification of HBV or HCV infection among defined risk groups in their day-to-day work with patients. This publication is intended to provide a base for further information for the healthcare community. A consensus on the identified risk factors for chronic infection or for becoming infected with HBV or HCV, such as demographic, behavioural, occupational and medical risk factors, and clinical signs or symptoms of hepatitis are summarised in tables 1 and 2. These tables should serve as guidance for identifying persons belonging to these at-risk populations. These persons should have their history reviewed by a (primary) healthcare provider, should be considered for testing for HBV or HCV infection and, if warranted, referred for medical care and case management. 
Testing for HBV or HCV infection
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Testing for HBV infection Detection of specific HBV antigens or antibodies in serum confirms the diagnosis. Three clinically useful antigen-antibody systems have been identified for HBV: the HBsAg and antibody to HBsAg (anti-HBs); the HBcAg and antibody to HBcAg (anti-HBc); and the HBeAg and antibody to HBeAg (anti-HBe). Commercial kits are available for all markers except HBcAg. The serological markers can be used to identify the different phases of HBV infection. The preferred laboratory test for detecting current HBV infec- From references [3, 11, 55, 58] , modified. HBV = hepatitis B virus; HIV = human immunodeficiency virus. Testing for acute hepatitis C virus (HCV) infection after exposure: in the acute phase of infection HCV ribonucleic acid (RNA) becomes detectable before anti-HCV. A suspected acute HCV infection must be investigated by means of a HCV RNA test.
Figure 3
Testing for chronichepatitis C virus (HCV) infection: chronic HCV infection is defined as two consecutive positive HCV ribonucleic acid (RNA) tests at intervals of at least 6 months. IDU = intravenous drug user.
HBV DNA in blood serum with nucleic acid amplification techniques, such as the polymerase chain reaction (PCR), can be used as a marker for hepatitis B viraemia and hence may serve as a measure of infectivity [10] . Therefore, a follow-up HCV RNA assay should be performed to confirm the absence of active HCV replication. Quantitative determination of HCV RNA levels and of HCV genotype provides information on the likelihood of response to treatment in patients undergoing antiviral therapy [2] . See figures 2 and 3 and also the annex for testing procedures for acute and chronic HCV infection.
Testing for HCV infection
What to do after a positive test for HBV or HCV infection As indicated above, the presence of chronic hepatitis B or C infection may lead to cirrhosis, end-stage liver disease or HCC and, ultimately, to death. Therefore, persons found to be positive for either one or both of these infections need to be carefully investigated in order to determine whether they will benefit from medical care and case management, often comprising antiviral treatment or liver transplantation (rarely). Consequently, these persons should be referred to a liver specialist who will confirm the HBV or HCV infection, evaluate the liver status using appropriate procedures, often including a liver biopsy to assess the severity of the liver injury and to exclude the presence of HCC. Initiating life-saving anti-viral treatment for HBV or HCV infection needs to be evaluated carefully. The appropriate drug regimen is subject to constant improvements in the choice of drug combinations, treatment schedule and outcome determination, emphasising the need for a case management by an experienced liver specialist without delay.
Figures (large format)
Figure 1
Testing for chronic hepatitis B virus (HBV) infection: absence of anti-HBc excludes HBV infection, while the presence of HBsAg indicates ongoing infection. Anti-HBc = antibody to hepatitis B core antigen; Anti-HBe = antibody to hepatitis B 'e' antigen, HBeAg = hepatitis B 'e' antigen; HBsAg = hepatitis B surface antigen; HBV DNA = HBV deoxyribonucleic acid.
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Figure 2
Testing for acute hepatitis C virus (HCV) infection after exposure: in the acute phase of infection HCV ribonucleic acid (RNA) becomes detectable before anti-HCV. A suspected acute HCV infection must be investigated by means of a HCV RNA test.
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Figure 3
Testing for chronichepatitis C virus (HCV) infection: chronic HCV infection is defined as two consecutive positive HCV ribonucleic acid (RNA) tests at intervals of 6 month ■■in minimum■■. IDU = intravenous drug user.
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